NAMRL Technical Memorandum 99-01

AIRCREW MODIFIED EQUIPMENT
LEADING TO INCREASED
ACCOMMODATION (AMELIA) SUMMARY

A. H. Bransdorfer and K. R. Johnson

* “Naval Aerospace Medical Research Laboratory
51 Hovey Road
Pensacola, Florida 32508-1046

Approved for public release; distribution unlimited.

A 20000330 112



NAVAL AEROSPACE MEDICAL RESEARCH LABORATORY
51 HOVEY ROAD, PENSACOLA, FL 32508-1046

NAMRL Technical Memorandum 99-01

AIRCREW MODIFIED EQUIPMENT LEADING TO INCREASED
ACCOMMODATION (AMELIA) SUMMARY

A. H. Bransdorfer and K. R. Johnson

Approved for public release; distribution unlimited.

DTIC QUALITY INSPECTED 3




ABSTRACT

Aviation life support systems (ALSS) equipment is a critical and essential component for mission success in naval
aviation. Anecdotal comments by naval aircrews have indicated that ALSS equipment is perceived as ill-fitting and
substandard. Additionally, many aircrews in naval aviation are not satisfied with current urine collection devices
(UCDs). The Aircrew Modified Equipment Leading to Increased Accommodation (AMELIA) survey was
completed by 2,055 U.S. Navy and Marine Corps aircrew. The sample population included 85 women and 1,970
men. According to the survey results, ALSS equipment appears to fit slightly better than “ok” in all but the anti-
exposure suit. The overall performance of current ALSS was rated slightly above the median with the exception of
the anti-exposure suit (rated below the median). Aircrews identified the flight suit as the number-one priority with
respect to safety, thermal protection, and comfort. The helmet was identified as the number one priority item with
respect to survivability. The majority of the sampled aircrew has required the use of urine collection devices
(UCDs) during flight. These aircrews selected the piddle pack and relief tube as moderately acceptable solutions for
urination during flight.
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PROBLEM

Aviation life support systems (ALSS) equipment is a critical component for mission success in naval aviation. The
continued development and improvement of ALSS is mission essential. According to anecdotal comments by naval
aircrew, ALSS equipment has historically been perceived as ill fitting and substandard. Additionally, many aviators
in naval aviation are not satisfied with current urine collection devices (UCDs).

BACKGROUND

The Naval Air Systems Command (NAVAIRSY SCOM) funded an initial survey in 1993 to assess problems that
female aircrew were encountering with current ALSS. The initial survey recorded responses for 67% of female
aircrew in the Navy and Marine Corps. Following the initial survey, the study was expanded to include all naval
aircrew, both male and female. The Aircrew Modified Equipment Leading to Increased Accommodation
(AMELIA) project was an effort sponsored by the Naval Air Warfare Center, Aircraft Division NAWC-AD) and
Program Manager Air-202 (PMA-202).

The purposes of this study were to evaluate ALSS fit characteristics, determine aircrew ALSS priorities, and identify
problems associated with UCDs. The Naval Aerospace Medical Research Laboratory (NAMRL) designed the
survey instrument, coordinated its administration, and analyzed the results. Completed surveys were received from
2,055 U.S. Navy and Marine Corps aircrew; this sample included 85 women and 1,970 men.

DISCUSSION

Respondents were asked to answer questions concerning the fit and performance of selected ALSS equipment in the
first section of the questionnaire. The fit of ALSS was scored from one to three, with one being a “poor” fit, two an
“ok” fit, and three fitting “well.” The overall performance of an item was rated on a scale from one to five, one
being the lowest (poor performance) and five the highest (good performance).

The fit of ALSS appears to be an important fleet concern during ready room conversations with aircrew. According
to the respondents of the AMELIA survey, ALSS equipment appears to fit slightly better than “ok” in all but the
anti-exposure suit (Table 1). The overall performance of current ALSS was slightly above the middle value of three.
Again the anti-exposure suit was the exception with a performance rating of 2.8 (Table 1).

Table 1. Mean ALSS Fit Sores.

Equipment Fit* Performance**
Flight Suit 2.7 42
Flight Jacket 25 42
Flight Boots 2.5 42
Flight Gloves 2.6 43
Torso Harness 23 3.8
SV-2B 2.1 3.3
Anti-G Suit 2.5 4.1
02 ‘Mask 22 35
Helmet 23 3.7
Anti-Exposure Suit 1.9 2.8
Anti-Exposure Liner 22 34

* | =poor, 2 =0k, 3 =well
** 1 =low, 5 = high.

Anecdotally, many aviators may be more likely to make comments within a ready room than may have been

evidenced by the current questionnaire. To account for this limitation, aircrew members were encouraged to write in
comments about the fit of each piece of ALSS they used. An appendix is provided for review in lieu of a lengthy

1




discussion within this summary. The anecdotal comments in the appendix are listed in order of frequency and are
grouped by designator and aircraft platform.

The second section of the survey was designed so respondents could rank ALSS items according to 1) safety, 2)
survivability, 3) thermal protection, and 4) comfort. The equipment in Table 2 was grouped based upon the total
number of times the specific gear was selected by aircrew. The top items for all platforms in each category are
listed in Table 2.

Table 2. ALSS Priorities.

Safety Survivability Thermal Protection Comfort
Fiight Suit (30.2) Helmet (25.4) Flight Suit (29.9) Flight Suit (27.1)
Helmet (29.2) SV-2B (23.6) Anti-Exposure Suit (25.6) Helmet (22.2)
SV-2B (13.7) Flight Suit (19.0) Flight Jacket (15.4) Anti-Exposure Suit (19.2)
Anti-Exposure Suit (9.5) Anti-Exposure Suit (11.7) Boots (9.3) SV-2B (11.7)

Note: The numbers in parentheses refer to the percentage of responses listing the item as the level-one priority.

The equipment listed in Table 2 highlights the primary ALSS priorities of naval aircrew. The priority items listed
by aircrew provide continued support for the development and improvement of ALSS as demonstrated by the
customer.

The third section of the survey was designed to identify problems and list solutions related to UCDs. Of the 2,055
respondents completing the section referring to UCD’s, 81% had flown missions requiring the use of a UCD.

Aircrew members were asked to rate a number of UCD’s on an acceptability scale. The relief tube and piddle pack
were identified as moderately acceptable interim (3.7 and 3.2, respectively) and long-term solutions (3.8 and 3.2,
respectively) for urination during flight. The tactical jet community ranked the piddle pack above the relief tube.
Overall, however, the relief tube was preferred to the piddle pack as a solution for urination during flight.

Aircrew members were also asked how they dealt with urination during flight. A number of methods were listed.
The most common method of accounting for urination during flight was “holding it.” The piddle pack was the next
preferred method of choice by aircrew. Table 3 lists the top five methods of dealing with the need to urinate during
flight by all aircrew surveyed.

Table 3. Methods for Dealing With Urination During Flight.

Methods Percentage
“Hold it” 204
Piddle Pack 17.7
Land Aircraft 13.8
Relief Tube 124
Pre-Flight “Head Call” 8.5
CONCLUSION

Aviator-mounted systems are mission essential as well as critical for safety and survivability. The AMELIA Report
provides a source of data to identify areas for improvement and continued development of ALSS.




APPENDIX

ALSS SURVEY TALLY SHEETS:

Flight Suit

Flight Jacket

Flight Boots

Flight Gloves

Torso Harness
Integrated Torso Harness
Sv-2

Anti-G Suit

Oxygen Mask
Helmet
Anti-Exposure Suit
Anti-Exposure Liner
Females




Intentionally blank.
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